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SEMICONDUCTOR MODULE 
AND 

METHOD OF MOUNTING SEMICONDUCTOR LASER ELEMENT ON THE SAME 

BACKGROU ND OF THE INVENTION 
1 - Field of the Invention 

This invention relates to a semiconductoi: module and a 
method of mounting a semiconductor laser element on the 
semiconductor module. 

2. Description of the Related Art 

As is well known, an optical pickup for reading information 
recorded on an optical disks, such as a CD and DVD, can optically 
read the information such that a laser beam emitted from a 
semiconductor laser element, which serves as a light souroe, 
disposed in a main body, is guided to an objective lens along 
an optical path of a predetermined optical system made up of 
various optical components. A light beam gathered by the 
objective lens is then projected onto the information recor<3.±ng 
surface of the optical disk, reflected light that has undergone 
light modulation according to the recorded inf oirmation of -the 
optical disk is then generated. The reflected liglit is then guided 
again through the objective lens to a light receiving element 
along a predetermined optical path, and, based on the output: of 
received light, the light receiving element generates a signal 
according to the recorded information of the optical disk . 

In an optical pickup such as this, in order to read recoxrcled 
information of the optical disk accurately, it is required ttiat 
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a laser toeam of a predetermined wavelength emitted from the 
semiconductor laser element be caused to, without being out: of 
alignment with an optical axis, fall upon the predetermined, 
optical system and generate a light beam by the light gathering 
of the objective lens, and the light beam be focused at an 
appropriate position on the information recording surface of the 
optical disk. To do so, the semiconductor laser- element must 
be disposed so to have no axial deviation with xespect to the 
optical system and take an appropriate position in the axial 
direction of the laser beam with respect to the predeterma-ned 
optical system. 

If the semiconductor laser element is not disposed proper: ly 
with respect to the optical system, the laser beam is made inci<3.-ent 
in a deviated state of the optical axis of the laser beam with 
respect to the optical axis of the optical system. Accordingly, 
the incident position of the light beam on the information 
recording surface or the incident angle of the ligtit beam deviates 
from an allowable range, so that reflected light does not undex-go 
accurate light modulation by recorded information, and the 
incident position of the obtained reflected light on the light 
receiving element deviates greatly. As a result, it is 
impossible not only to obtain a sufficient amount of reflected 
light but also to allow the reflected light to undergo accurate 
light modulation according to recorded information. This often 
makes it impossible to accurately read the recorded information 
by means of the reflected light. 

Therefore, in the optical pickup, some optical components. 
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which are to be disposed beforehand at predetermined positions 
in the maii-n body, are each fixed at a predetermined position in 
the main t)Ody properly, and the semiconductor laser element is 
mounted in the body so as to be positionally a<a.justable with 
respect to the optical system made up of the optical components, 
and, thereafter, the optical position of the semiconductor laser 
element is adjusted with respect to the optical system. 

The semiconductor laser element is inserted into a holding 
hole foxnned in, for example, a heat radiation member made of a 
material that has heat radiating properties as if the laser- 
element is dropped thereinto,, and the heat radiation member: is 
mounted in a main body in a state in which the laser element is 
held in the heat radiation member while being pressed by, for 
example, a leaf spring. By moving the semiconcLuctor laser- 
element with respect to the pressing leaf spring, positional 
adjustment can be made in a planar direction (x-y axis direction) 
perpendicular to an axial direction (z axis dir*ection) of the 
laser beam emitted from the semiconductor laser- element. 

The heat radiation member for holding the semiconductor 
laser element is held in the main body, and is mounted to be movable 
and adjustable in the direction of the optical axis (z axis 
direction) of the laser beam emitted from the semiconductor laser 
element with respect to a case. The positional adjustment in 
the directions of the three axes (x axis, y axis and z axis) is 
repeatedly carried out for each axial direction by the use of 
an adjusting fixture, and, thereby, the positional adjustment 
of the semiconductor laser element with respect to the heat 
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radiation member and the positional adjustment of the heat 
radiation member with respect to the case are carried out, and, 
as a result, the adjustment of the optical position of tlie 
semiconductor laser element is carried out - 

In order to adjust the optical position of the 
semiconductor laser element of the conventional optical pickup , 
in addition to the adjusting method carried out by arranging the 
optical components as mentioned above, there is another adjust ing 
method in which, for example, the semiconductor- laser element 
is mounted to be movable and adjustable in the diirections of two 
axes (x axis and y axis) with respect to the pickup body, and 
the light receiving element (PD) among the other optical systems 
is mounted to be movable and adjustable in the axial direction 
(z axis direction) of the laser beam. In this method, ttie 
positional adjustment of the laser beam in the diacections of tlie 
three axes (x axis , y axis , and z axis ) is carried out by repeatedly 
carrying out the axial adjustment (x-y adjustment) of the 
semiconductor laser element and the axial adjustment (z 
adjustment) of the light receiving element (PD) . 

As mentioned above, the adjustment of the optical posit ion 
of the laser beeun of the semiconductor laser element must t>e 
repeatedly carried out in the direction of each, axis after ttie 
semiconductor laser element, the light receiving element, etc. , 
are temporarily mounted in the case. Therefore, much time is 
consumed to complete the adjustment of the optical position 
thereof . 
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ORJECTS ANP SUMMARY O F THE INVE NTIO N 

The present invention was made in consideration of the 
above problem, and it is an object of the present invention to 
provide a. semiconductor module capable of mounting a 
semiconductor laser element promptly and reliably at a 
predetermined optical position with respect to an optical system 
formed in the case of a semiconductor module and provide amounting 
method of the semiconductor laser element of the semiconductor 
module . 

According to a first aspect of the present invention , a 
semiconductor module comprises a semiconductor laser element; 
a holding member for fixedly holding the semiconductor laser 
element, the holding member having thermal conductivity; a b3.se 
member for fixedly holding the holding member, the base member 
having thermal conductivity; and a case for fixecily holding tbe 
base member; in which a laser beam emitted from the semiconductor 
laser element is guided to a predetermined optical system 
disposed in the case and is- projected out of the semiconductor 
module, and by fixing the holding member that fixedly holds tbe 
semiconductor laser element to the base member by means of a 
thermal type adhesive member that has thermal conductivity, tbe 
semiconductor laser element is fixed at a predetermined optical 
position where optical adjustment with respect to the optical 
system has been carried out. 

In the semiconductor module according to tbe first aspect 
of the present invention, the semiconductor laser element can 
be promptly and reliably mounted at the predeter-mined optical 
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position where optical adjustment with respect to the optical 
system of the case has been carried out, and, after mounting the 
semiconductor laser element, there is no need to adjust ttie 
optical position of the laser becim of the semiconductor laser 
element . 

Fur'ther , in the semiconductor module accord.ing to the first 
aspect of the present invention, since the semiconductor laser 
element, the holding member, the adhesive member-, and the t>ase 
member maKe up a thermal path that has thermal conductivity, the 
heat generated when the semiconductor laser element emits a laser 
beam can be promptly transmitted to the base member: • Accordingly, 
heat does not accumulate in the semiconductor laser element, and 
the operation of the semiconductor laser element becomes stable . 
Therefore, the life of the semiconductor laser* element is not 
shortened - 

According to a second aspect of the present invention , a 
semiconductor module comprises a plurality of semiconductor: 
laser elements; a plurality of holding members for fixedly 
holding the plurality of semiconductor laser elements 
individually, the plurality of holding members having thermal 
conductivity; a plurality of base members for fixedly holding 
the plurality of holding members individually, the plurality of 
base members having thermal conductivity; and a case for fixedly 
holding the plurality of base members; in whicli laser beams 
emitted from the plurality of semiconductor laser elements ar*e 
guided to an optical system formed by optical components disposed 
in the case and is projected out of the semiconductor module , 
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and, by fixing the plurality of holding members that fixedly li.old 
the plurality of semiconductor laser elements, respectively, to 
the plura.lity of base members , respectively , by means of a ther-mal 
type adhesive member that has thermal conductivity , the plurality 
of semiconductor laser elements are fixed at pr-edetermined. 
optical positions where optical adjustment with respect to ttie 
optical system has been carried out. 

In the semiconductor module according to the second aspect 
of the present invention, the plurality of semiconductor laser 
elements can be promptly and reliably mounted at the 
predetermined optical positions where optical adjustment with 
respect to the optical system of the case has been carried out, 
and, after mounting the semiconductor laser elements, there is 
no need to adjust the optical positions of the laser beams of 
the semiconductor laser elements. 

Further, in the semiconductor module accox-ding to tine 
second aspect of the present invention, since the semiconductor 
laser elements, the holding members, the adhesive members, and 
the base members make up a thermal path that has thermal 
conductivity for each semiconductor laser element, the heat 
generated when the semiconductor laser elements emit laser beams 
can be promptly transmitted to the base member belonging to each 
thermal path. Accordingly, heat does not accumulate in eacli 
semiconductor laser element, and the operation of each 
semiconductor laser element becomes stable. Therefore, the life 
of each semiconductor laser element is not shortened. 

According to a third aspect of the present invention , in 
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the semiconductor module according to the first oir second aspect 
of the present invention, the base member is fixe<aiy held by the 
case in a state in which at least a part of the "base member: is 
exposed to the outside of the case. 

According to the third aspect of the present invention, 
the heat generated when the semiconductor laser* element emits 
a laser beam is transmitted to the base member belonging to tlie 
related thermal path, and, thereafter, the heat is efficiently 
radiated from the bare part of the base member outwardly. 
Accordingly, heat does not accumulate in the semiconductor laser 
element, and the operation of the semiconductor- laser element 
becomes stable. Therefore, the life of the semiconductor laser 
element is not shortened. 

According to a fourth aspect of the present invention in 
the semiconductor module according to the third, aspect of the 
present invention, the base member is greater ±n thermal 
conductivity than the case. 

According to the fourth aspect of the present invention, 
the heat generated when the semiconductor laser element emits 
a laser beam is transmitted to the base member belonging to ttie 
related thermal path, and, thereafter, the heat is efficiently 
radiated from the bare part of the base member outwardly witlaout 
diffusion into the case. Accordingly, heat does not accumulate 
in the semiconductor laser element, and the opexration of the 
semiconductor laser element becomes stable. Therefore, the life 
of the semiconductor laser element is not shortened. 

According to a fifth aspect of the present invention, in 
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a mounting method of a semiconductor laser element of a 
semiconductor module for mounting the semicondxactor laser- 
element at an optical position where predetermined optical 
adjustment has been carried out with respect to an optical syst:em 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method comprises a first step 
of positioning the semiconductor laser element fixedly hel<3. "by 
a holding member that has thermal conductivity at the opti-cal 
position where the predetermined optical adjustment has been 
carried out with respect to the optical system formed by t:li.e 
optical components disposed in the case of the semiconductor 
module; a second step of heating a base member that is fixedly 
held by the case and has thermal conductivity; and a third step 
of fixing the holding member that fixedly holds the semiconductor 
laser element to the heated base member by means of a thermal 
type adhesive member that has thermal conductivity; in whioti, 
by fixing the base member to the heated base member in a state 
in which the semiconductor laser element held by the holding 
member is disposed at the optical position determined by tine 
positioning in the third istep, an optical axis of the 
semiconductor laser element is adjusted and the holding memtoer 
is fixedly mounted at the predetermined optical position of the 
case with respect to the optical system. 

According to the fifth aspect of the present invention, 
the semiconductor laser element can be promptly and reliat>ly 
mounted at the predetermined optical position where optical 
adjustment with respect to the optical system of the case Inias 
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been cariri.ed put, and, after mounting the semiconductor laser 
element, tliere is no need to adjust the optical position of t:tie 
laser beam of the semiconductor laser element. 

According to a sixth aspect of the present invention, ±n 
a method of mounting semiconductor laser elements of a 
semiconductor module for mounting the plurality of semiconductor 
laser elements at optical positions where predet exmined optical 
adjustment has been carried out with respect to an optical system 
formed by optical components disposed in a case of the 
semiconductor module, the mounting method comprises a first step 
of positioning one of the plurality of semiconcLuctor laser 
elements fixedly held by a holding member that lias thermaJ- 
conductivity at one of the optical positions wlaere the 
predetermined optical adjustment has been carried out witln. 
respect to the optical system formed by the optical components 
disposed in the case of the semiconductor module; a second step 
of heating a base member that is fixedly held tyy the case and 
has thermal conductivity; and a third step of fixing the holding 
member that fixedly holds the one of the plurality of 
semiconductor laser elements to the heated base member by means 
of a thermal type adhesive member that has thermal conductivity; 
in which, by fixing the holding member to the heated base memlDer 
in a state in which the one of the plurality of semiconductor 
laser elements held by the holding member is disposed at the one 
of the optical positions determined by the positioning in tlie 
third step, an optical axis of one of the plurality of 
semiconductor laser elements is adjusted and the holding memtoer 
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is fixedly mounted at the predetermined optical position of tilie 
case witti respect to the optical system, .and by sequentially and 
repeatedly performing the first, second, and third steps for* the 
plurality of semiconductor laser elements, the plurality of 
semiconductor laser elements are mounted at optical positions, 
respectively, where predeteormined optical adjus "tinent has t>een 
carried out - 

According to the sixth aspect of the present invention, 
the semiconductor laser elements can be promptly and reliably 
mounted at the predetermined optical positions where optica.1 
adjustment with respect to the optical system of the case has 
been carried out, and, after mounting the semiconductor laser 
elements, there is no need to adjust the optical positions of 
the laser beams of the semiconductor laser elements. 

According to a seventh aspect of the present invention, 
in the mounting method according to the fifth or sixth aspect 
of the present invention, the base member is fixed to the case 
in a state in which at least a part of the base member is exposed 
to the outside of the case, and the heating of tine base memlDer 
in the second step is carried out such that the bare part of tlie 
base member is heated from the outside. 

According to the seventh aspect of the present invention, 
the thermal type adhesive member placed on the base member tlnat 
has thermal conductivity can be promptly and reliably heated t>y 
heating the bare part of the base member that Inas thermal 
conductivity, and, therefore, the holding member can be promptly 
and reliably fixed to the base member. 
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According to an eighth aspect of the present invention, 
the base member having a thermal conductivity is greater tlnan 
that of 1zln& case is used in the third step of the mounting method 
according to the seventh aspect of the present invention. 

According to the eighth aspect of the present invention, 
since the heat of the base member does not diffuse into the case 
when the bare part of the base member having a therma.1 conductivity 
is greater than that of the case is heated, the thermal type 
adhesive member placed on the base member that has therma.1 
conductivity can be promptly and reliably heated, and, therefore, 
the holding member can be promptly and reliably fixed to the base 
member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an optical patli of an optical 
pickup PI that uses a semiconductor module Ml accor*d.ing to a first 
embodiment of the present invention; 

FIG. 2 shows a semiconductor laser element that is fixedly 
held by a spacer; 

FIGS. 3A to 3C show sequential steps of a method in wtxich 
the semiconductor laser element is mounted at a. predetermined 
optical position in a case of the semiconductor moclule Ml by the 
use of an assembly control device; 

FIG. 4 shows another example of the case in the present 
invention; 

FIG. 5 is a schematic view of an optical patln of an optical 
pickup P2 that uses a semiconductor module M2 accord.ing to a second 
embodiment of the present invention; 
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FIG. 6 shows the semiconductor laser element that is 
fixedly tield by the spacer; 

FIGS. 7A to 7C show sequential steps of a method in which 
a semiconductor laser element and another semiconductor laser 
element are mounted at predetermined optical positions in a ca.se 
of the semiconductor module M2 by the use of an assembly cont:x*ol 
device; and 

FIGS. 8A to 8 C show sequential steps (subsequent to the 
step of FIG . 7C) of a method in which a semiconductox- laser element 
and another semiconductor laser element are mounted at 
predetermined optical positions in a case of the semiconductor 
module M2 by the use of an assembly control device. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described hereinafter with reference to the attached drawings. 
FIG. 1 is a schematic view of an optical path of an optical pickup 
PI that uses a semiconductor module Ml according to a fir's t 
embodiment of the present invention. The optical pickup PI is 
a pickup capable of reading information recorded, onto a CD, and 
optical components that comprise the semiconductor module Ml, 
a collimating lens, a mirror, and an objective lens are disposed 
at predetermined optical positions of a main body. 

As shown in FIG. 1, the semiconductor module Ml incluid.es 
a semiconductor laser element 2 that emits a laser beam having 
a wavelength is 780 nm for reading the CD, a gr^ating element, 
a prism, and an IC (OEIC) for photoelectric conversion that serves 
as a light receiving element, each disposed at predetermined 
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optical positions in a case 1 of the semiconductor module Ml. 
The semiconductor module Ml is disposed at a pr^ede terminer 
optical position of the optical pickup PI, thereby making up a 
part of ttie optical system of the optical pickiap PI. 

As shown in FIG. 1, in the optical pickup PI that uses the 
semiconductor module Ml, a laser beam emitted from the 
semiconductor laser element 2 passes through the girating element , 
is then reflected by the prism, then passes through the 
collimating lens, is then reflected by the mirror*, then passes 
through the objective lens, and strikes the information recorci±ng 
surface of the optical disk. The laser beam reflected by the 
optical disk travels along the same optical path through the prism, 
and is input to the OEIC. 

The semiconductor laser element 2 is fixecS. to a spacer 3 
by means of a bonding member (solder, in this emlDodiment) tlnat 
has thermal conductivity- The spacer 3 is fixed to a substrate 
4 serving as a base member that is fixed at a predetermine <3. 
position of the case 1 of the semiconductor module Ml, and thereby 
the spacer 3 is disposed at a predetermined optical position with 
respect to other optical components of the semiconductor mociiale 
Ml . 

FIG- 2 shows the semiconductor laser element 2 fixed to 
the spacer 3 . The semiconductor laser element 2 is made up of 
a laser chip 2a, a positive electrode 2b, a negative electrode 
2c, and a submount 2d. The submount 2d is fixed onto the spacer 
3 . The laser chip 2a is fixed onto the submount 2<a - The posit dLve 
electrode 2b is mounted on the side of the surface of the submount 
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2d, i.e. , on the side of the surface on which the laser chip 2a 
is fixed- The negative electrode 2c is disposed on the backs ±de 
of the sutunount 2d. The side of the negative electrode 2c is 
fixed to the spacer 3. The electrodes are connected to an 
electric circuit (not shown) mounted in the case 1, and, by titie 
electric input supplied by the electric circuit , the 
semiconductor laser element 2 emits a laser beam onto the grat±ng 
element ±n the case 1. 

The spacer 3 is a holding member for movxng the 
semiconductor laser element 2 while properly holding it when an 
assembly control device of the semiconductor module disposes tl:ie 
semiconductor laser element 2 at a predetermined optical posit ion 
of the case 1 by a method, which is described below* The spacer 

3 is made of a material that has thermal conductivity, sucla as 
copper or aluminum nitride. 

The spacer 3 is required to quickly transmit heat generated 
in the body of the semiconductor laser element 2 to the substirate 

4 when the semiconductor laser element 2 emits a laser beam. 
Preferably / the spacer 3 is formed with a material tiaving a ther-mal 
expansion coefficient is small in order that the optical axis 
of the laser beam emitted from the semiconductor laser element 
2 does not deviate . 

Therefore, in this embodiment, the spacer 3 is formed with 
copper that is conductive and is compatible for use with solder . 
The upper surface side of the spacer 3 is soldered with tli.e 
negative electrode 2c of the semiconductor laser element 2 so 
as to closely and fixedly connect the semiconductor* laser element 
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2, and is electrically connected to the negative electrode 2c 
of the semiconductor laser element 2. In addition, the 
undersurfa.ce side of the spacer 3 is fixed to tlie substrate 4 
serving as a base member with a thermal type bonding member that 
has thermal conductivity- In this embodiment, solder is used 
as the bonding member. 

The substrate 4 is a material that has thermal conductivity, 
and is formed with a material capable of fixing the spacer 3 t>y 
means of a thermal type bonding member (solder, in this 
embodiment). Specifically, the substrate 4 is formed wit n a 
copper plate having a thickness is about 0 . 4 mm in tlais embodiment 
so that the heat of the semiconductor laser element 2 conducted 
from the spacer 3 can be efficiently radiated to the outside of 
the case 1 - 

The case 1 is formed with a material having a thermal- 
conductivity is lower than the substrate 4. Herein, by 
performing insert molding of the substrate 4 by the use of molding 
resin, the case 1 is formed integrally with the substrate 4 so 
as to fixedly hold the substrate 4. Additionally, the case 1 
is formed so as to allow at least a part of the substrate 4 to 
be exposed to the outside of the case 1. In tlnis embodiment, 
a part of the back side of the surface of the sut>strate 4 where 
the spacer 3 is fixed with solder is exposed to the outside of 
the case 1- 

Therefore, since a thermal path having ttiermal 
conductivity is established with the semiconductor* laser element 
2, the spacer 3, the solder joining the spacer 3 to the substrate 
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4, and tine substrate 4, it is possible to swiftly conduct the 
generated, heat when the semiconductor laser element 2 emo-ts a 
laser beam to the substrate 4 and radiate it f r*om the part of 
the substr*ate 4 exposed to the outside of the case 1. 

In the semiconductor module Ml of this emlDodiment , the 
semiconductor laser element 2 is mounted at a px*edetermineci 
optical position in the case 1 by soldering the spacer 3 t:liat 
bef orehan<i fixedly holds the semiconductor laser* element 2 with 
the substrate 4 fixed to the case 1. 

Vfhen the spacer 3 is soldered with the substrate 4, the 
spacer 3 is fixed to the substrate 4 in a state in which tine 
semiconductor laser element 2 has no deviation f rrom the optical 
axis of the laser beam with respect to optical systems formed 
by other optical components mounted in the case 1 and is disposed 
at a predetermined optical position that is proper for the ax±al 
direction of the laser beam . As a result , the semiconductor laser 
element 2 is mounted in the case 1 in a state in which the axial 
adjustment of the laser beam or the positional ad justment of the 
axial direction thereof has been made with respect to the optdLcal 
systems formed by the other optical components mounted in the 
semiconductor module Ml . 

Next, a description will be given of a method of mounting 
the semiconductor laser element 2 at a predetermined optical 
position in the case 1 of the semiconductor mo<iule Ml witta 
reference to FIG. 3A to FIG. 3C. 

The semiconductor laser element 2 is mounted in the case 
1 by using the assembly control device of the semiconductor moduile . 
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The assembly control device has a stage for disposing and fixing 
the case 1 at a predetermined position and arms 5 for detach.a'bly 
holding tztie spacer 3 to which the semiconductoir laser element 
2 is fixed.. The assembly control device can memorize a spatial 
coordinate (x, y, z) where the arms 5 holding 1:li.e spacer 3 are 
situated according to instructions and can move to each position 
in the thr-ee axial directions of (x, y, z). In the assemt>ly 
control device, the collimating lens, the mirror*, the objective 
lens, and the CD shown in FIG- 1 are fixedly disposed at ttieir 
predetearmined positions so that the optical path of the same 
optical system as the optical pickup PI shown in FIG. 1 is foirmed 
when the case 1 of the completed semiconductor module Ml is 
disposed at the predetermined position of the stage. 

FIGS- 3A to 3C show the sequential steps (in order of FIGS. 
3A to 3C) of the method of mounting the semiconductor: laser element 
2 at a predetermined optical position in the ca.se 1 of th.e 
semiconductor module Ml by using the assembly control device . 

First, as a pre-step, the back side of the semiconductor 
laser element 2 (i.e. , negative electrode 2c side) is bef oretaand 
fixed to the spacer 3 with a bonding material tl:iat has thermal 
conductivity, prior to the steps of FIGS. 3A (see FIG. 2). In 
this embodiment, the negative electrode 2c side of the 
semiconductor laser element 2 is fixed and electrically connect ed 
to the spacer 3. Therefore, since it is desirable for the bondi-ng 
material to have conductivity, solder is used lierein. 

The other optical components, such as the grating element , 
the prism, the OEIC, shown in FIG. 1 that are const ituent elements 
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of the semiconductor module Ml are mounted at predetermined, 
optical positions In the case 1 In which the siabstrate 4 lias 
undergone the Insert molding. 

Thereafter, the case 1 In which the optical components are 
mounted is fixed on the stage of the assembly control device of 
the semiconductor module, and then the spacer 3 to which tlie 
semiconductor laser element 2 is fixed is held by the arms 5 of 
the assembly control device. 

The arms 5, which are made of a conductive material here±n, 
hold the spacer 3 and, thereby, become conductive with the spacer 
3. Since the spacer 3 is electrically connected to the negative 
electrode 2c of the semiconductor laser element 2 fixed by the 
spacer 3 as mentioned above, the arms 5 become conductive with 
the negative electrode 2c of the semiconductor laser element 2 
when the arms 5 hold the spacer 3 . Additionally , when the airms 
5 hold the spacer 3, a contact finger (not shown) of the assemtoly 
control device is electrically connected to the positive 
electrode 2b of the semiconductor laser element 2 . 

Thereafter, the assembly control device spatially and 
properly moves the arms 5, and thereby, as shown in FIG. 3A, the 
spacer 3 to which the semiconductor laser element 2 is fixed is 
moved directly over the substrate 4, which is fixed to the case 

1 and on which the spacer 3 is to be mounted. Thereafter, the 
electrical input is supplied to the semlconductojr laser element 

2 through the arms 5 and the contact finger that are electrically 
connected to the respective electrodes of the semiconductor laser 
element 2, and a laser beam is emitted from the semiconductor 
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laser element 2 to the grating element. 

Thereafter, the arms 5 are spatially and properly moved 
while holding the spacer 3, and the position of the semiconductior 
laser element 2 is adjusted to allow the laser beam from the 
semiconductor laser element 2 to appropriately strike the 
predetermined optical system formed by the other* optical 
components in the case 1. 

This positioning is carried out based on tlie output of -the 
received light of the OEIC obtained when the laser* beam emit tied 
from the semiconductor laser element 2 is caused, to strike the 
optical system formed by the optical components in the case 1 
and the collimating lens, the mirror, the objective lens, etc. , 
disposed at the predetermined positions of the assembly cent: x-ol 
device and is received by the OEIC in the case 1 . 

Accordingly, the semiconductor laser element 2 fixed to 
the spacer 3 is disposed at a predetermined optical position tlnat 
has no deviation of the optical axis with respect to the 
aforementioned predetermined optical system and. is proper for 
the travelling direction of the laser beam. FIG. 3A shows tliis 
state. As a result, the spacer 3 is disposed sligtitly apart from 
the substrate 4. 

Thereafter, the position of the arms 5 when the 
semiconductor laser element 2 is disposed at the predeterma_ned 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of the 
semiconductor laser element 2 is performed. 
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Theireaf ter, the arms 5 holding the spacer 3 are temporarrxly 
lifted to move the spacer 3 away from the substrate 4, and the 
spacer 3 is continuously held by the arms 5. 

Thereafter, a predetermined amount of solder is placeci on 
the substrate 4, and, as shown in FIG. 3B, a part of the substrrate 
4 that is exposed to the outside of the case 1 is locally heated 
with, for example, a condensed beam by the use of a xenon lamp 
so as to melt the solder on the substrate 4 quickly . As a resxilt , 
the substrate 4 is soldered preliminarily. 

Herein, since the substrate 4 made of copper is greater 
in thermal conductivity than the case 1 made of molding resin 
and is about 0 . 4 mm thick, the part of the substrate 4 that is 
exposed to the outside of the case 1 is quickly heated. 
Additionally, since the case 1 is made of a material having a 
thermal conductivity is lower than the substrate 4, the lieat 
applied to the substrate 4 by the condensed beam does not diffuse 
into the case 1, and, therefore, is efficiently transmitted to 
the solder placed on the substrate 4. As a result, the solcier 
on the substrate 4 can be melted promptly and infallibly. 

The dotted line in FIG. 3B indicates the spatial position 
of the semiconductor laser element 2 that has undergone the 
positioning at the predetermined optical position in FIG. 3A and 
the spatial position of the spacer 3 that fixes th.e semiconductor 
laser element 2 . 

Thereafter, the arms 5 are moved to the spatial coordinate 
(x, y, z) that has been stored in the storage port ion as stiown 
in FIG. 3C, and the spacer 3 is joined to the substrate 4 wd_th 
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melting solder in a state in which the semiconductox* laser element 
2 fixed to the spacer 3 that the arms 5 are holding is disposed 
at a predetermined optical position. Thereafter, heating by the 
condensed beam is stopped to cool the solder, thereby fixing the 
spacer 3 to the substrate 4. In this situation, the arms 5 tiold 
the spacer 3 at the predetermined position at least until the 
spacer 3 is completely fixed to the substrate 4. 

It is noted that the solder placed on the substrate 4 is 
required in an amount large enough to close up a ga.p between the 
spacer 3 that fixes the semiconductor laser element 2 disposed 
at the predetermined optical position and the substrate 4 . 

The solder that has melted by heating is pushed to tlie 
periphery of the spacer 3 by the substrate 4. However, as shown 
in FIG- 3C, the flow of the solder is blocked by the sidewa.ll 
of the hole of the case 1 without careless extension when soldeorxng. 
Therefore, the spacer 3 is reliably soldered with the substrate 
4. 

According to the aforementioned method, the semiconductor 
laser element 2 can be mounted promptly and reliably at tlie 
predetermined optical position where the adjustment of the 
optical axis of the laser beam or the positional adjustment: of 
the direction of the optical axis has been conducted, with respect 
to the optical system formed by the other optical components 
disposed in the case 1 of the semiconductor module Ml. 

In the first embodiment mentioned above, ttie case 1 oses 
molding resin having a thermal conductivity is lower than the 
substrate 4, and is formed integrally with the substrate 4 by 
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the inser-t: molding of the substrate 4 so as to f±x the substirate 
4. However", instead, a substrate 6 may be fixed to a case 7 ttiat 
has a hole communicating with the outside, as slniown in FIG. 4 
in which another example of the case is illustorated. 

FIG- 4 shows another example of the case ±n the present 
invention. In FIG. 4, the substrate 6 is made of copper as the 
aforementioned substrate 4. In this example, the case 7 is made 
of a material that is much inferior in thermal conductivity to 
the copper substrate 6, i.e., it is made of ceiramic having a 
thermal conductivity is extremely low. The substirate 6 is fixed 
to the case 7 by silver soldering to a mounting liole formeci in 
the case 7, and a part of the substrate 6 is exposed from the 
hole to the outside of the case 7 . The case 7 is f oirmed by coating 
the surface of the ceramic with alumina so as to allow th.e 
substrate 6 to be subjected to silver soldering. 

The method of Joining the spacer 3 to the substrate 6 fixed 
by the case 7 with solder is the same as the method of joining 
the spacer 3 to the substrate 4 fixed by the aforementioned oa.se 
1 with solder, and a description of the details therreof is omitted 
to prevent the repetition. 

In the embodiment mentioned above, a description was given 
of an example in which one semiconductor laser element 2 is mounted 
at the predetermined optical position in the case of the 
semiconductor module. However, the present invention is not 
limited to this . Even in a semiconductor module that has a 
plurality of light sources (semiconductor lasers) , it is possible 
to mount each semiconductor laser promptly and reliably accorciing 
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to the same method. Such an example will be descrilDed. hereinaf "t er 
according to a second embodiment of the present invention. 

FIG. 5 is a schematic view of an optical path of an optioal 
pickup P2 that uses a semiconductor module M2 ±n the second 
embodiment of the present invention. The optical pickup P2 is 
a two -ligtit- source pickup capable of reading information 
recorded onto a CD and a DVD while switching therebetween, and 
includes a semiconductor laser element 2 that emits a laser beam 
having a wavelength is 7 80 nm to read the CD and a semiconductor 
laser element 8 that emits a laser beam having a wavelengtti is 
650 nm to read the DVD. As shown in FIG. 5, the semiconduct: or 
module M2 includes the semiconductor laser element 2, the 
semiconductor laser element 8, a grating element:, a prism, and 
an IC (OEIC) for photoelectric exchange that serrves as a light 
receiving element , each disposed at a predetermined opticatl 
position in a case 9 of the semiconductor module M2. 

In the optical pickup P2 , in order to read, the recoir<aed 
information of the CD, the laser beam emitted from the 
semiconductor laser element 2 passes through the gjrating element , 
then passes through the principal surface of the prism, is ttien 
reflected by the back of the prism, then passes through tlrae 
principal surface of the prism again, then travels to the miriror 
through a collimating lens, and is projected onto tlie informatiion 
recording surface of the CD through an objective lens . The laser 
beam reflected from the CD travels along the same pat:l:i , then pas ses 
through the prism, and is input to the OEIC. 

On the other hand, in the optical pickup P2, in order to 
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read the ^recorded information of the DVD, the laser beam emit: tied 
from the semiconductor laser element 8 is first reflected by the 
principal surface of the prism, then travels to the mirror through 
the collimating lens, and is projected onto the information 
recording surface of the DVD through the objective lens. The 
laser beam reflected from the DVD travels along the same path, 
then passes through the prism, and is input to the OEIC. 

As in the aforementioned semiconductor mod.ule Ml, the 
semiconductor laser element 2 is fixed to the spacer 3 by means 
of a bonding member that has thermal conductivity - On the other 
hand, the semiconductor laser element 8 is fixed to a spacer 10, 
which serves as a holding member having thermal conductivd-ty , 
by means of a bonding member that has thermal cond^uctivity . As 
in the first embodiment, solder is used as the bonding memt)er . 
The semiconductor laser element 2 and the semiconductor laser 
element 8 are fixed by joining each spacer holding the laser 
elements 2 and 8 at predetermined positions of a case 9 of the 
semiconductor module M2 to each of two substrates 6 that serve 
as base members with solder that is a thermal type bonding memlDer 
and has independent thermal conductivity for each spacer. 
Accordingly, the semiconductor laser elements 2 and 8 are 
disposed at predetermined optical positions with respect to the 
other optical components of the semiconductor module M2. 

A positive electrode 2b and a negative electrode 2c axe 
connected to an electric circuit (not shown) disposed in the oase 
9, and the semiconductor laser element 2 emits a laser beam to 
the grating element in the case 9 according to the electric input 
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supplied from the electric circuit . 

FIG- 6 shows the semiconductor laser element 8 fixed, to 
the spacer* 10. The semiconductor laser element 8 is made up of 
a laser cliip 8a, a positive electrode 8b, a negative electrode 
8c, and a submount 8d. The submount 8d is fixed, on the spacer 
10- The Xaser chip 8a is fixed on the submount 8d. The negative 
electrode 8c is disposed on the top surface side of the submount 
8d, i.e. , on the side of the surface on which the laser chip 8a 
is fixed, and the positive electrode 8b is disposed on the 'back 
side of tlie submount 8d. The side of the positive electrode 8b 
is soldered and fixed to the spacer 10 serving as a tiolding member . 
Herein, ttie spacer 10 is made of aluminum nitride tliat has thermal 
conductivity . 

The positive electrode 8b and the negative electrode 8c 
are connected to an electric circuit (not shown) disposed in tlie 
case 9, and the semiconductor laser element 8 emits a laser beam 
to the grating element in the case 9 according to the electaric 
input supplied from the electric circuit. 

Like the case 7, the case 9 is made of a ceramic that: is 
greatly inferior in thermal conductivity compared to the copper 
substrate 6. The two substrates 6 are subjecteci to silver 
soldering to two mounting holes formed at two predetermineci 
positions in the case 9, respectively, and are fixed to the case 
9- Additionally, a part of each substrate 6 is exposed from each 
mounting hole to the outside of the case 7. Like the case 7, 
the case 9 is formed by coating the surface of ttie ceramic with 
alumina so as to allow the substrate 6 to be subjected to silver 
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soldering . 

Now, a description will be given of a mettioci of mounting 
the semiconductor laser elements 2 and 8 at predetermined optical 
positions in the case 9 of the semiconductor module M2 witli 
reference to FIG. 7 and FIG. 8. In this embodxment, the 
semiconductor laser element 2 is first mounted on one of the two 
substrates 6 that the case 9 holds, and then the semiconductor 
laser element 8 is mounted on the other substrate 6. In tliis 
method, ttie assembly control device of the semiconductor mocaule 
is used as in the example in which the semiconductoi: laser element 
2 is mounted in the case 1 in the first embodiment. 

FIG- 7A to FIG. 8C show the sequential steps of the metlnod 
of mounting the semiconductor laser elements 2 and 8 at 
predetermined optical positions in the case 9 of the 
semiconductor module M2 by using the assembly control device. 
The steps proceed in order of FIG. 7A to FIG, 7C , and the steps 
subsequent to the step of FIG. 7C are shown in FIG. 8A to KIG. 
8C in this order. 

Prior to the steps of FIG. 7A to FIG. 8C , as apre-step, 
the back side of the semiconductor laser element 2 (i.e., side 
of the negative electrode 2c) is first fixed to the spacer 3 t>y 
means of an adhesive material that has thermal conductivity, a.nd 
the back side of the semiconductor laser element 8 (i.e., side 
of the positive electrode 8b) is fixed to the spacer: 10. In tl::i±s 
embodiment, the negative electrode side (2c) of the semiconductor 
laser element 2 and the positive electrode side (8b) of tli.e 
semiconductor laser element 8 are fixed to be electrically 



-27- 



connected to the spacer 3 and the spacer 10, respectively. 
Therefore, since it is desirable for the adhesive materia.! to 
have conductivity, solder is used herein. 

The other optical components, such as the girating element , 
the prism, and the OEIC, which are the constituent components 
of the semiconductor module M2 shown in FIG. 5, are disposed, at 
predetermined optical positions in the case 9 in which the two 
substrates 6 are each fixed at a predetermined position in the 
case 9 • 

Thereafter, the case 9 in which the optical components a.re 
mounted is fixed on the stage of the assembly control device of 
the semiconductor module, and then the spacer 3 to which the 
semiconductor laser element 2 is fixed is held toy the arms 5. 

Thereafter, as in the step of FIG. 3A, the as sembly contr-ol 
device spatially and properly moves the arms 5 so as to move the 
spacer 3 that fixes the semiconductor laser element 2 to atoove 
the substrate 6 on which the spacer 3 is mounted. Thereafter, 
electrical input is supplied to the semiconductor- laser element 
2 through the arms 5 and the contact finger that are electrically 
connected to the semiconductor laser element 1, and a laser toeam 
is emitted from the semiconductor laser element 2, In ttiis 
example, the arm 5 is connected to the negative electrode side 
(2c) of the semiconductor laser element 2, and the contact finger 
is connected to the positive electrode side {2t>) of the 
semiconductor laser element 2 . 

Next, positioning is performed so that a laser beam emitted 
from the semiconductor laser element 2 properly falls upon the 
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predetermined optical system formed by the other: optical 
components in the case 9 while spatially and properly moving the 
arms 5 holding the spacer 3. Thereby, the semiconductor laser 
element 2 fixed to the spacer 3 is disposed at a. predetermined 
optical position where the semiconductor laser element 2 has no 
deviation of optical axis with respect to the predetermined, 
optical system mentioned above and the element .2. is proper for 
the travelling direction of the laser beam. FIG. 7A shows this 
state . The spacer 3 is disposed slightly apart from the substirate 
6. 

Thereafter, the position of the arms 5 wtien the 
semiconductor laser element 2 is disposed at the predetermined 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of the 
semiconductor laser element 2 is performed. 

Thereafter, the arms 5 holding the spacer 3 are temporarily 
lifted to move the spacer 3 away from the substarate 6, and the 
spacer 3 is continuously held by the arms 5. 

Thereafter, a predetermined amount of solder is placed on 
the substrate 6, and, as shown in FIG. 7B, apart of the substrate 
6 that is exposed to the outside of the case 9 is locally heated 
with, for example, a condensed beam by the use of a xenon lamp 
so as to melt the solder on the substrate 6 quickly . As a result , 
the substrate 6 for mounting the spacer 3 to wtiich the 
semiconductor laser element 2 is fixed is soldered, preliminarily. 

Herein, since the substrate 6 made of copper* Is much greater 
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in thermal conductivity than the case 9 made of ceiramic, the part 
of the substrate 6 that is exposed to the outsxde of the case 
9 is quickly heated by raising the temperature of the condensed 
beam even if the substrate 6 is thick. Additionally, since thte 
case 9 is much lower in thermal conductivity than the substzrate 
6, the heat applied to the substrate 6 by the condensed beam <3.oes 
not diffuse into the case 9, and, therefore, is efficiently 
transmitted to the solder placed on the substrate 6 . As a resxaJLt , 
the solder on the substrate 6 is always promptly melted. The 
dotted line in FIG. 7B indicates the spatial position of tlie 
semiconductor laser element 2 that has undergone ttie positioning 
at the predetermined optical position in FIG. 7A and the spatial 
position of the spacer 3 that fixes the semiconciuctor laser- 
element 2 . 

Thereafter, the arms 5 are moved to the spat:±al coordinate 
(x, y, z) that has been stored in the storage poxrtion as slraown 
in FIG. 7C, and the spacer 3 is joined to the sulDStrate 6 with 
melting solder in a state in which the semiconductor laser element 

2 fixed to the spacer 3 that the arms 5 are holding is disposed 
at a predetermined optical position. Thereafter, heating by the 
condensed beam is stopped to cool the solder, thexreby fixing the 
spacer 3 to the substrate 6. In this situation, the arms 5 hold 
the spacer 3 at the predetermined position at least until the 
spacer 3 is completely fixed to the substrate 6 . 

It is noted that the solder placed on the siabstrate 6 must 
be in an eunount large enough to close up a gap between the spacer 

3 that fixes the semiconductor laser element 2 d.iLsposed at the 
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predeterml.ned optical position and the substrate 6. 

The solder that has melted by heating is pushed to the 
periphery of the spacer 3 by the substrate 6. However, as stiown 
in FIG. 7C, the flow of the solder is blocked by the sidewa.ll 
of the hole of the case 9 without careless extension when soldering , 
Therefore , the spacer 3 is reliably soldered witla the substirate 
6 , 

Ther'eby, the semiconductor laser element 2 fixed to tilie 
spacer 3 is fixed to the substrate 6 disposed at the predetermined 
position in the case 9, and, as a result, the semiconductor laser 
element 2 is promptly and reliably mounted at a predetermined 
optical position in the case 9 . 

Next , the spacer 3 to which the semiconductox: laser element 
2 is fixed is fixed to the substrate 6 with solder, and the aarms 
5 stop holding the spacer 3. Thereafter, the spacer 10 to wti-ich 
the semiconductor laser element 8 is fixed is held by the ajcms 
5 . 

As mentioned above, the arms 5 are made of conductive 
material. But, since the spacer 10 is made of alxaminum nitiride 
that is an electrically insulating material, an electric curirent 
does not run through both the arm 5 and the spacer 10 when tine 
arms 5 hold the spacer 10. Therefore, when the arms 5 hold ttie 
spacer 10, two contact fingers (not shown) of the as sembly contix-ol 
device are electrically connected to the positive electrode 8b 
and the negative electrode 8c, respectively, of tlie semiconductor 
laser element 8 . 

Thereafter, the assembly control device spatially and 
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properly moves the arms 5, and thereby, as shown ±n FIG. 8A, titie 
spacer 10 "to which the semiconductor laser element 8 is fixed 
is moved directly over the substrate 6, which is fixed to tlie 
case 9 and. on which the spacer 10 is to be mountedL . Thereafter, 
the electirical input is supplied to the semiconductor laser- 
element 8 through the two contact fingers that are electrically 
connected to the respective electrodes of the semiconductor laser 
element 8 , and a laser beam is emitted from the semiconductor 
laser element 8 to the prism. 

Thereafter, the arms 5 are spatially and properly moved 
while holding the spacer 10, and the position of the semiconductor 
laser element 8 is adjusted to allow the laser beam from the 
semiconductor laser element 8 to appropriately strike the 
predetermined optical system formed by the other optical 
components in the case 9 . 

This adjustment is carried out based on the output of the 
received light of the OEIC obtained when the laser beam emitted 
from the semiconductor laser element 8 is caused to strike ttie 
optical system formed by the optical components in the case 9 
and by the collimating lens , the mirror , the objective lens , et o . , 
disposed at the predetermined positions of the assembly control 
device and is received by the OEIC in the case 9. Accordingly, 
the semiconductor laser element 8 fixed to the spacer 10 is 
disposed at a predetermined optical position that has no axial 
deviation with respect to the aforementioned predeterminecL 
optical system and is proper for the travelling d.irection of tlie 
laser beam. FIG. 8A shows this state. The spacer 10 is disposed 



-32- 



slightly apart from the substrate 6. 

Thex*eafter, the position of the arms 5 wtien the 
semiconductor laser element 8 is disposed at the predeterm±ned 
optical position is calculated from the present spatial 
coordinate (x, y, z) and stores the result in a storage portion 
of the assembly control device. Thus, the positioning of tlie 
semiconduotor laser element 8 is performed. 

Thereafter, the arms 5 holding the spacer* 10 are 
temporarily lifted to move the spacer 10 away from the substrrate 
6, and tl:ie spacer 10 is continuously held by ttie arms 5. 

Thereafter, a predetermined amount of solder is placed on 
the substrate 6, and, as shown in FIG. 8B, apart of the substrate 
6 that is exposed to the outside of the case 9 is locally heated 
with, for example, a condensed beam by the use of a xenon JLamp 
so as to melt the solder on the substrate 6 quickly . As a result , 
the substrate 6 for mounting the spacer 10 to wliich the 
semiconductor laser element 8 is fixed is soldered preliminarily. 

Herein, since the substrate 6 made of copper is much greater 
in thermal conductivity than the case 9 made of ceramic, the part 
of the substrate 6 that is exposed to the outside of the case 
9 is quickly heated by raising the temperature of the condensed 
beam even if the substrate 6 is thick. Additionally, since the 
case 9 is much lower in thermal conductivity than the substrate 
6, the heat applied to the substrate 6 by the cond.ensed beam can 
hardly diffuse into the case 9 . 

Therefore, the solder, which is fixedly joining the spacer 
3 fixing the semiconductor laser element 2 that has already been 
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mounted at a predetermined optical position and the substorate 
6 togetheir * is not softened and does not flow by the heat of ttie 
substrate 6 applied by the condensed beam. As a result , witliout 
softening or flowing of the solder as an adhesive material titiat 
has already solidly cohered to the other substrate fixed to the 
case 9, the heat of the substrate 6 applied by the condensed beam 
is efficiently transmitted to the solder placed on the substx-ate 
6 being tieated. Therefore, only this solder can be melted 
promptly and infallibly. The dotted line in FIG. 8B indicates 
the spatial position of the semiconductor laser element 8 tliat 
has undergone positioning at the predetermined optical position 
in FIG. 8A and the spatial position of the spacei: 10 that fixes 
the semiconductor laser element 8. 

Thereafter, the arms 5 are moved to the spatial coordinate 
(x, y, z) that has been stored in the storage portion as sliiown 
in FIG. 8C, and the spacer 10 is joined to the substrate 6 with 
melting solder in a state in which the semiconductor laser element 
8 fixed to the spacer 10 that the arms 5 are holding is disposed 
at a predetermined optical position. Thereafter, heating by the 
condensed beam is stopped to cool the solder, thereby fixing the 
spacer 10 to the substrate 6. In this situation, the arms 5 Iriold 
the spacer 10 at the predetermined position at least until the 
spacer 10 is completely fixed to the substrate 6. 

Also in this example, the solder placed on the substrate 
6 must be in an amount large enough to close up a gap between 
the spacer 10 that fixes the semiconductor laser element 8 
disposed at the predetermined optical position an<a the substrate 
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6 . 

The solder that has melted by heating is pushed to the 
periphery of the spacer 10 by the substrate 6. However, as shown 
in FIG. 8C, the flow of the solder is blocked by the sidewall 
of the hole of the case 9 without careless extension when soldeirxng. 
Therefore, the spacer 10 is reliably soldered with the substrate 
6 . 

Thereby, the semiconductor laser element 8 fixed to the 
spacer 10 is fixed to the substrate 6 disposed at the predetermined 
position in the case 9, and, as a result, the semiconductor laser 
element 8 is promptly and reliably mounted at a predetermxned 
optical position in the case 9. 

According to the aforementioned method, the semiconductor laser 
element 2 and the semiconductor laser element 8 oan be mounted 
promptly and reliably at the predetermined optical positions, 
respectively, where the axial adjustment of the laser beam or 
the positional adjustment of the axial direction has been 
conducted with respect to the optical system formed by the ottier 
optical components disposed in the case 9 of the semiconductior 
module M2 - 

In the embodiments mentioned above, the semiconductor- 
laser element 2 is made up of the laser chip 2a ^ the positive 
electrode 2b, the negative electrode 2c, and the submount 2d, 
and, by joining the submount 2d to the surface o£ the spacer 3 
serving as a holding member by solder, the semiconductor laser 
element 2 is fixed to the spacer 3. Likewise, the semiconductior 
laser element 8 is made up of the laser chip 8a ^ the positive 
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electrode the negative electrode 8c, and th.e submount: 8d, 

and, by joining the submount 8d to the surface of the spacer* 10 
serving as a holding member by solder, the semiconductor laser 
element 8 is fixed to the spacer 10. However, the semiconductor 
laser elements and the holding members of the present invention 
are not limited to this arrangement. 

For example, an arrangement may be made in such away tlnat 
the laser chip 2a is caused to serve as the semiconductor laser 
element of the present invention, and the spacer 3, to which, the 
submount 2d having the positive electrode 2b and the negative 
electrode 2c is beforehand fixed, is caused to serve as the holding 
member of the present invention. In this example, the spacer 
3 may be formed by a part of the submount 2d, oar the submount 
2d may be formed by a part of the spacer 3. 

Likewise, an arrangement may be made in siach away that 
the laser chip 8a is caused to serve as the semiconductor laser 
element of the present invention, and the spacex* 10, to wliich 
the submount 8d having the positive electrode 8b and the negative 
electrode 8c is beforehand fixed, is caused to serve as the holding 
member of the present invention. In this example, the spacer 
10 may be formed by a part of the submount 8d, oi: the subihoxant 
8d may be formed by a part of the spacer 10. 
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